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Size
Intensity: description & scaling of effects
Magnitude: energy released

Earthquakes: Intensity ves! Magnitude Yes!
Volcanic Eruptions: VEI Yes! (empirical magnitude)
Wind: Intensity Yes! Velocity Yes! (substitute of magnitude)
Tsunamis

Intensity, ves! Magnitude???



Modern use of seismic intensity
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Standardized impact assessment
use same scale / use same language

Retrospective assessment
historical cases

Tsunami statistics
recurrence, maximum size, probabilities

Prospective assessment/Intensity mapping
future events

Comparative studies between regions



Author(s)

Intensity Scale

Analogy in seismology

Sieberg [1927]

primitive 6-point

early intensity scales

Ambraseys [1962]

Improved 6-point

Improved intensity scales

Shuto [2001]

developed 6-point

developed intensity scales

Author(s)

Magnitude Scales

Analogy in seismology

Imamura —lida
(40’s, 50’s & 60’s)

primitive magnitude

local Richter magnitude
scale

Soloviev [1970]

primitive magnitude

local Richter magnitude

Abe [80’s & 90°s]

tide-gauge magnitude

surface-wave magnitude

Murty - Loomis [1980]

source magnitude

moment—magnitude




« 12-grade scale analogous to seismic intensity scales

I. Not felt .
Not felt even under the most favourable circumstances.
No effect. No damage.

I1l. Weak
gfefletcl’g.y I\IIICI)O(% %ea%%l.e on board in small vessels. Observed by few people in the coast. No
V. Strong
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VIl. Damaging

Most peopllle are f{iggtened (aind trylto run in hligher round.1 lots : .

M . illate violently. Objects of variable, size
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Few aquaculture rafts washed away.
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e 12-grade scale analogous to seismic intensity scales

I X. Destructive

ost small vessels are destructed or washed away. M large vessels are moved violently ashore
W are estructec?. Extensive fII;rosmn ang tjcfen%l\% 0? I[]l}fe %ega . ioca} §rounl§ ﬁubm}l%ncg. 1§art1al
esg‘a T;cflgg r}lna tse ami1 control torest, stop drifts. Most aquaculture rafts washed away, many
par .

Damage of grade 3 in many masonry buildings, few RC buildings suffer from damage grade 2.

X. Very destructive
Genelia panic. 1\/{ost people are vxlrashled aﬁvay. g | o "

ost large yessels are moved violently ashore, many are destructed or collided.wit jldings..
ma go%ﬁ ers %‘omt €s adb(i)ttom a}ll”e movedI{lnala%,lg. Eéars overturnecf an(i1 (Eir1¥’\tqe(]il. P)lﬁ spﬂ%, fires
start. Extensive ground subsidence.

D f grade 4 i buildings, f C buildi ffer from d de 3.
Raspacof sads hin many masonsy buldings, Gy RCbuldingssuffer rom damage grade

X1 . Devastating

ife}gles interrypted. ]%xtensive fires. W(f\te ba(;f‘kwash drifts cars and other objects in the sea. Big
oulders from the sea bottom are moved 1nland.

rl%eellrrrll}e}%% f(fg Igﬁg(()i& g%n rggggrrerll es%r.lry buildings. Few RC buildings suffer from damage grade 4,

XI1. Completely devastating
Practically all masonry buildings demolished. Most RC buildings
suffer from at least damage grade 3



New tsunami intensity scale

e arranged according to the effects on

- humans
- effects on objects (e.g. vessels of variable size)
- damage to buildings

- nature (e.g. ground erosion)




e empirical relation with wave height

K H (m) | (Shuto, 1993)*
I-V <1.0 O
V1 2.0 1
VII-VIII 4.0 2
IX-X 8.0 3
XI 16.0 4
X1I 32.0 5

*i = log, H
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® Global application

Indian Ocean after 2004 (Narayan J.P. et al., Pure & Applied
Geophysics, 163, 1279p., 2006; Rossetto T. et al., Natural Hazards, 2006;
Maheshwari et al., Earthquake Spectra, 23/111, S475p.; Chang et al.,
Earthquake Spectra, 23/111, S863p.)

Indonesia (Lavinge et al., Nat. Hazards Earth Syst. Sci., 177p., 7, 2007)
Japan (Sugawara et al., 2008)

Mediterranean Sea (Tinti, S. et al., Marine Geology, 225, 311p., 2006)
Portugal (Baptista et al., 2009), including Azores islands (Andrade C,

J. Volcanol. & Geoth. Res., 156, 172p., 2006)
Australia (Dominey-Howes, D., Marine Geology, 239, 99p., 2007)
Black Sea (Yalciner A. et al., J. Geophys. Res., 109, C12023p., 2004)

Comparison with intensity scales of other phenomena (Friedland,
C.J., PhD Thesis, Louisiana State Univ., USA, 2009).



Intensity advantages
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Statistics of tsunami catalogues

completeness analysis, recurrence, maximum size, probabilities

3 [}
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0 T T Tk
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Mediterranean 4 13 41 132 2 4 6
Sea

Greece 6 24 98 399 2 4 5
Italy 26 55 115 242 2 5
Corinth Gulf 40 103 261 662 2 4

Papadopoulos & Fokaefs, ISET, 2005
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o Future studies

» Prospective assessment/Intensity mapping

need for hydrodynamic parameters + built environment narameters

Papadopoulos & Fokaefs, ISET, 2005
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» Comparative studies

National Observatory of Athens - Institue of Geodynamics
TRANSFER PROJECT
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12-point tsunami intensity scale is extremely useful
parameter for tsunami

Quantification

Statistics/Hazard & risk assessment

Case studies of historical events

Damage assessment of future events

An improved version of the 2001 scale is under preparation
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